Speakers generally outperform signers when asked to recall a list of unrelated verbal items. This phenomenon is well established, but its source has remained unclear. In this study, we evaluate the relative contribution of the three main processing stages of short-term memory -perception, encoding, and recall -in this effect. The present study factorially manipulates whether American Sign Language (ASL) or English is used for perception, memory encoding, and recall in hearing ASL-English bilinguals. Results indicate that using ASL during both perception and encoding contributes to the serial span discrepancy. Interestingly, performing recall in ASL slightly increased span, ruling out the view that signing is in general a poor choice for short-term memory. These results suggest that despite the general equivalence of sign and speech in other memory domains, speech-based representations are better suited for the specific task of perception and memory encoding of a series of unrelated verbal items in serial order through the phonological loop. This work suggests that interpretation of performance on serial recall tasks in English may not translate straightforwardly to serial tasks in sign language.
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Introduction
The nature and efficacy of Deaf people's mental representations has been a question of enduring interest among researchers, clinicians, and educators alike. Decades of memory research have revealed overwhelming similarity between cognitive processes in deaf and hearing populations (Furth (1971) and Rudner, Andin, and Rönnberg (2009) for reviews). However, one task in which hearing subjects consistently outperform deaf subjects is the immediate serial recall of unrelated verbal items. This serial span discrepancy has been shown not only in American Sign Language (Bellugi, Klima, & Siple, 1975; Boutla, Supalla, Newport, & Bavelier, 2004; Hamilton & Holzman, 1989; Hanson, 1982; Hanson & Lichtenstein, 1990; Hoemann & Blama, 1992; Koo, Crain, LaSasso, & Eden, 2008; Krakow & Hanson, 1985; Lichtenstein, 1998; Pintner & Paterson, 1917; Wallace & Corballis, 1973) , but also in Auslan (Logan, Maybery, & Fletcher, 1996) , British Sign Language (Conrad, 1970; MacSweeney, Campbell, & Donlan, 1996) , Italian Sign Language (Geraci, Gozzi, Papagno, & Cecchetto, 2008 ), Israeli Sign Language (Miller, 2007 , and Swedish Sign Language (Rönnberg, Rudner, & Ingvar, 2004) . Despite widespread agreement about the phenomenon itself, there is no consensus as to its source.
One possibility is that serial span in sign language is lower because sign language is visuospatial. It is well established that visuospatial span reaches a maximum of 4-5 in a variety of tasks (see Cowan, 2001) , which is around the same span typically observed in signers. However, there is ample evidence that signers rely on a process that more closely resembles verbal coding than visuospatial coding. The strongest evidence comes from studies by Wilson and Emmorey (1997 , 1998 , 2003 , who
